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MAXIMUM PERFORMANCE MARGIN

(1) INCREASE F-I THRUST RATING TO /8008
(N0 CHANGE IN . TURBOPUMP)

(2) INCREASE -2 THRYST RATING 70
212 K (VO CHANGE IN TURBOPUMP)

(3) SHOOT FOR MAXIMUM Isp [N LR /0
ENGINE (440s) AND POSS/BLY
OTHER ENGINES

(4) CONVERT SOME OF THE VELOCITY RE
SERVES INTO PAYLOAD AS EXPER-
[ENCED (S GAINED IN FLIGHT TEST

(5) REDUCE STAGE CUTOFF WEICHTS
BY PRODUCT IMPROVEMENT

PROGRAMS.
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TIME OF FIRST SUCCLSS
/S FUNCTION OF

OM/SS/ON /NHAERENT
AEL/AL/L/TY

O M/SS/ON RELIABILITY
CROWTH

O JATE OF FIRST AT7EMF7
O FREQUENCY OF A77EMPTS



BONIEETE B prrprr—

STAGCE RLLIALHLITY 6ROWHY
ESTIMATES LOWER STHEES)

75

S

S

STAGE RELIABIITY (PER CENT)
®
W

X ENEINE oUT

75 NI
(/) 5 4 5 20
 WOMBER OF LOWASC M/ESTON A7 ffft’f[{

dihthine m—ny 26, 19762



[ -~ - . VA

STAGE PELIABILITY CROWIY

ESTIMATES _(UPPER SIAGES)

95

S

STHCE RELKBILITY (PER CENT)
V
0

ESCAPE STAGES (5IT-8)

(EOR LOR, G5 DIR)

10 15 20 25 30
LUNAR LANDING STAGES

(¢-50R) —

S

3

S /0 /5 20 25 39

NUMBER OF LUNAR
MI8S/ON ATTEMPTS
m M-MS-G-62-35-62,MAY 26,62



——
INHERENT RELIABILITY ESTIMATES

SMALL STAGES

STAGE

|(€S)

HOVER,

LEM
(ES)

SM
(HE)

MECH. SYS.

0987

09820

0987

ELECTR SYS.

0989

0987

0966

PROP SYS.

0991

0995

0995

SPACE ENVIR.
DEGRADATION

0995

09900

0990

STAGE INHEREN
RELIABILITY

0963

0955

0961

12 M-MS-6-62-36-62, MAY26, 1962




FUNCT70NAL H/SS/ON

BREANDOWN

ATTEMPT No/

/0

39

40

M

H/

40

M

#/

L0

M

N/

1 STACE BURN
STUGCE 567

2 STHCE BURN
ZWSTUCE SEP

- RENDEZVOUS
- DOCKING

- LOX TRANSFER
- CHECKOUT

25 REENTRY
26. LANDING

21 RECOVERY




MONTE CARLO ANALYS/S

© M/55/0/ S/IMULATION

@ KANPOM SELECTION IF
STEP RELIABIL/I7TY

©® BANDLOM DETERMINATION
WHETHER ATTEMPT FAILS
OR SUCCEELS

| INPUTS
(1) ESTIMATED SEQUENCE RELIABILITY

L AMP %

(2) MEAN SEQUENCE RELIABILITY AS
FUNCTION OF SUCCESSIVE

ATTEMPTS -



MONTE CARLO ANALYS/S
Pesu/73.!

o NO of ATTEMPTS T0 FIRST SUCCESS
o TIME 70 FIRST SUCCESS

o LAUNCH VEHICLES AND
SPACECRAFT EXTENDED

o FAILURES AT EACH STEP

T/ E PESULTS ARE BTANED

BY SHULATING the SEOUENCES

2000 THES FIR EAGH MODE
AN
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CREW SUYRVIVAL ANALVS/S
PROBABILITY of CREW LOSS,

Pcz =< (Pa)i
Poy )i =Pss % Psr x Pur

(B, ); = PPOBABILITY OF CREW LOSS AS
RESULT OF FAILURE AT ANY
GIVEN STEP

Pgy = PROBABILITY THAT STEP WILL BE
ATTEMPTED, 1.6.PROB. THAT M/SSI0N
WILL SUCCEED 70 THAT POINT

Per = PROBABILITY OF FAILURE AT
GIVEN STEP

Py = PROBABILITY THAT ABOPT
ATTEMPT WILL FA/L
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DGO L iitfo-

LUNAR BASE
BUILDYP ASSUMPTIONS

® BUILDUP BEGINS WITH CY 1970

® LIFE SUPPORT SUPPLIES ARE 2
TONS PER MAN PER YEAR

® CONSTRUCTION MATERIAL REQUIREMENT
IS 10 TONS PER MAN CAPACITY

® CONTINUOUS EQUIPMENT SUPPLY
REQUIREMENT DURING OPERATION
IS &5 TONS PER MAN PER YEAR

o AVERAGESTAY TIME 1S 6 MONTHS
PER MAN

~GONV OGN Tl

M-MS-6-62-37- 62, MAY 26, é2
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